The differential diagnosis of obstructive hydrocephalus in childhood involves a consideration of two main groups of cases, cerebellar tumours and obstructive lesions of a non-neoplastic nature. The most common of the non-neoplastic conditions are stenosis of the aqueduct of Silvius and obliteration of the outlet of the fourth ventricle.
The differential diagnosis of obstructive hydrocephalus in childhood involves a consideration of two main groups of cases, cerebellar tumours and obstructive lesions of a non-neoplastic nature. The most common of the non-neoplastic conditions are stenosis of the aqueduct of Silvius and obliteration of the outlet of the fourth ventricle.
In the literature on obstructive hydrocephalus the radiological distinctions between the neoplastic and the non-neoplastic groups have been well drawn mainly by improved techniques in ventriculography. The pathological aspects have been described by Russell (1949) 
Symptomytolo n
The length of the history is not always an accurate guide to the chronicity of the lesion. It might be supposed that in a chronic obstruction of the cerebrospinal fluid pathways the history would be longer than that of a rapidly growing tumour. However, five of the eight cases in the non-neoplastic group presented with symptoms of less than six months and the longest history was of two years' duration. The history in medulloblastoma was less than six months in all cases and in astrocytoma of the cerebellar hemispheres from three to 18 months.
The sudden onset and short duration of symptoms in aqueduct stenosis and fourth ventricular obstruction is often misleading. According to Lazorthes (1954) equilibrium can be maintained for many years. Decompensation may follow intercurrent illxss, ventricular puncture or progression of the causal lesion quickly producing the familiar signs of intracranial hypertension.
In medulloblastoma the midline cerebellar syndrome of vomiting with or without headache and gross bilateral ataxia, mainly of the legs, was the typical history in most cases.
Astrocytomas being usually situated in one cerebellar hemisphere, there was often a history of staggering to one side and other evidence of unilateral cerebellar ataxia in addition to headache and vomiting.
Some features were peculiar to the history of the non-neoplastic group. Mental backwardness noticed by parents or teachers was quite marked in three of the eight cases. Putnam (1934) emphasized that a poor pre-operative mental state is associated with a higher operative mortality and a worse prognosis generally. Three children were brought to their doctors on account of increasing obesity, the symptoms of increased intracranial pressure, appeanng some months later. This is due to hypothalamo-hypophyseal dysfunction, the pathogenesis of which will be referred to later. One other child had bouts of hypersomnolence. Russell (1949) has pointed out that these hypothalamic disturbances are an uncommon accompaniment of hydrocephalus so that the high incidence in this group is significant. Writing of stenosis of the aqueduct, Pennybacker (1940) described a peculiar coarse tremor which is exaggerated during purposeful movements. This was seen in two of the present series and was the initial symptom in one. Deterioration of vision was a symptom in two cases, and incontinence of urine was an early symptom in one.
In one child a past history of meningitis pointed to the diagnosis of adhesions at the outlet foramina of the fourth ventricle.
Clnial Signs An enlarged, globular head was sometimes a striking feature in the non-neoplastic group. However, in other cases the circumference was no greater than in the tumour cases. Robinson (1953) remarks that in older children the cerebral ventricles may be very greatly enlarged and yet the head circumference be increased by only one to two inches.
The general condition of the child is important; children with medulloblastoma usually look ill and have lost weight, whereas many of the more chronic non-neoplastic obstructions are found in plump children, sometixes pathologically obese. Papilloedema was seen in practically every case in each group; one case of aqueduct stenosis had secondary optic atrophy with visual failure. Nystagmus, present in most of the tumour cases, was not found in the non-neoplastic group. It was surprising how few cerebellar signs were produced by the greatly dilated fourth ventricle in cases with obliteration of the outlet foramina.
There was marked unsteadiness of gait in cases of medulloblastoma. The remaining cases in each group showed lesser degrees of impairment. Incoordination of the limbs was seldom seen in the nonneoplastic cases and never lateralized; it was the rule in tumour cases and often lateralized.
Radikogy
The plain radiograph of the skull showed some striking differences between the two groups.
In the infant the effects of raised intracranial pressure are increased convolutional markings and widening of the sutures with enlargement of the skull. Sutural expansion occurs readily in the infant so that papilloedema is not a feature of hydrocephalus at this age. In childhood expansion occurs less readily and after nine years further evidence of raised intracranial pressure may be seen consisting of decalcification and erosion of the posterior clinoid processes. In the younger child these structures are protected from pressure by sutural expansion.
When the raised intracranial pressure is due to -L while in aqueduct stenosis only two out of 13 had a normal sella.
In the present series all cases in the non-neoplastic group over 10 years showed erosion of the posterior clinoids and expansion of the pituitary fossa, whereas neither change was seen in any of the tumour cases. Presumably this is due to the rapid progress of medulloblastoma and to the fact that the astrocytoma, situated usually in one of the cerebellar hemispheres, obstructs the cerebrospinal fluid pathways at a relatively late stage in its evolution.
The main features of the conditions so far discussed are summarized in the Table. FEATURES OF In stenosis of the aqueduct the funnel or flaskshaped upper end of the aqueduct is characteristic (Fig. 3) . Adhesions at the exit foramina produce an enlarged fourth ventricle (Fig. 4) . In congenital atresia a grossly dilated fourth ventricle almost filling the posterior fossa has been described by bone. The radiological appearance of this high lateral sinus was first described by Bucy (1939) . These congenital cases may present for the first time in adult life. The characteristic deformities in the ventriculogram produced by tumours of the cerebellum and brain-stem have been described by Twining (1939b) and Lysholm (1946) .
Summary
The clinical differentiation of obstructive hydrocephalus in childhood is discussed. The cases fall into two main groups-neoplastic and non-neoplastic. In the former the most important conditions are medulloblastoma and astrocytoma of the cerebellum and in the latter stenosis of the aqueduct of Silvius and obliteration of the exit foramina of the fourth ventricle. A differential diagnosis can often be made on clinical grounds with the aid of a plain radiograph of the skull. This may enable the paediatrician to give a more definite prognosis at the first consultation.
